In the years 2005 -2006 studies were conducted in a growth chamber and a vegetation hall which compared tolerance to NaCl salinity of seeds and plants of some lawn grasses. The effect of sodium chloride salinity on the germination of 4 species of grasses i.e. Lolium perenne cv. 'Info', Festuca rubra cv. 'Audio', Agrostis capillaris cv. 'Niwa', Poa pratensis cv. 'Alicja' and 4 cultivars of Lolium prenne -'Nira', 'Stadion', 'Ronija', 'Darius' was studied. The grass seeds germinated in Petri dishes, in darkness, at the temperature of 24°C. Besides the control, 3 levels of salinity were used in the studies: 100, 200 and 300 mM NaCl. The obtained results demonstrated that the growing level of salinity in the environment significantly decreased the germinating speed, the number of the produced roots, the length of the longest root, and the length of the coleoptile in the
seedlings of all studied grass species. Lolium perenne seeds tolerated salinity the best, and next -in a diminishing sequence -those were the seeds of Festuca rubra, Agrostis capillaris and Poa pratensis. However, the obtained data showed that tolerance to salinity of the analyzed cultivars of Lolium prenne decreased in the following sequence 'Ronija' > 'Stadion' > 'Nira' > 'Darius'.
In a vegetation hall tolerance to NaCl salinity of these 4 cultivars of Lolium perenne in the first year growth was compared. The plants grew in pots of 2 dm 3 filled with a mixture of universal earth and river sand (3:1 / v:v) with the soil moisture of 70% and 3 levels of salinity: 0, 50, and 100 mM NaCl. The obtained results demonstrated that in all studied cultivars the increase of the salinity level caused a significant decrease of the yield of the leaf dry weight from the successive grass crops, and an increase of the content of sodium, chloride and free proline in them. The greatest tolerance to NaCl salinity in the group of the studied cultivars was shown by 'Ronija', medium tolerance -by 'Darius' and 'Stadion', and the lowest one -by 'Nira'. This resulted from the degree of accumulation of Na + and Cl -ions and proline in those conditions. The cultivars with higher tolerance accumulated fewer osmotically active compounds in the leaves.
INTRODUCTION
Salinity of the soil environment is connected with an excessive quality of soluble ions in the soil solution, especially those of Na + , Cl -, SO 4 2-, HCO 3 -, and rarely K + , Ca 2+ , Mg 2+ , NO 3 -. This leads to the appearance of the phenomenon of physiological drought. Hence, the seeds at germination are most susceptible to salinity stress (Horst and Dunning 1989) . Studies in this field on the seeds of different grass species were conducted by Ashraf et al. (1986) , Myers and Couper (1989) , Kim et al. (1991) , Mogsood and Verplancke (1994) , Yuying et al. (1999) , Xiaofang et al. (2000) , Hujun et al. (2001) . In Poland, Pawluśkiewicz (2000) dealt with seed germination of 8 species of lawn grasses in the conditions of salinity. However, the results of the studies conducted on grasses so far are frequently ambiguous. For example, Hujun et al. (2001) consider Lolium perenne as a species that is highly tolerant towards salinity, whereas Festuca rubra as fairly or little tolerant, whereas Pawluśkiewicz (2000) found no differences in the germination of Lolium perenne and Festuca rubra with the salinity of 8 mS cm -1 . This indicates considerable differentiation of grass seeds within the species, and even cultivars in tolerating salinity, which is also emphasized by Ashraf et al. (1986) and Hanslin and Eggen (2005) .
Also at a later growth stage plants are susceptible to salinity, which inhibits growth rate (Stiborova et al. 1987 , Bilski 1988 , Brzostowicz nad Musiał 1999 , Borowski 2003 , Cramer 2003 , Yongqin et al. 2003 , and, at the same time, with increases absorption of excessive ions, particularly hydrophylous ions Na + and Cl -. Such a phenomenon was observed in numerous plant species by Binzel et al. (1987) , Bilski (1988) , Khan et al. (1995 , Abdel-Kader and Saleh (2002) , Gibbeard et al. (2002) , Pervaiz et al. (2002) , Mansour et al. (2005) . Osmotic adjustment of plants to stress conditions refers not only to increased ion accumulation but easily soluble organic substances as well, particularly sugars, amino acids, betaine, and glycinebetaine. Increased accumulation of proline in Lolium perenne in salinity conditions was observed by Yuimin et al. (2001) , and in other plant species by Binzel et al. (1987) , Roy et al. (1993 ), Mile et al. (2002 ), and Mansour et al. (2005 .
In Polish agriculture the state of salinity of cultivated plants with sodium chloride does not pose a problem. On the other hand, it can concern the seeds of certain species of lawn grasses that are used in mixtures to establish green belts along traffic arteries outside cities and on street lawns of towns. This is connected with the fact that in our country we still use a mixture of sand and salt to fight the after-snow slippery state of roads in winter time. Stawicka et al. (2006) , for example, observed that on many examined Warsaw streets lawn with salinity oscillated from 0.8 to 1.2 dS m -1 and participation of grasses in total plant cover was only 36.2%. The most abounding grass species on street lawns were: Fastuca rubra and Lolium perenne (Wysocki 1994) . For this reason the purpose of the present studies was to establish the tolerance of the seeds of commonly used law grass species to NaCl salinity at germination (Lolium perenne, Festuca rubra, Agrostis capillaris, Poa pratensis). The studies also established whether there are differences between some widely used Polish and foreign cultivars in relation to the species that proved to be most tolerant to salinity (Lolium perenne) at seed germination and in the first year of growth.
MATERIAL AND METHODS
The results discussed in the present paper were obtained in two separate growth chamber experiments carried out in 2005 and two experiments in a vegetation hall carried out in 2005 and 2006. In the first experiment the seeds of 4 lawn grass species germinated on Petri dishes Ø 18 cm laid with 2 layers of filter paper. The seeds of the following grass species: Lolium perenne cv. 'Info', Festuca rubra cv. 'Adio', Agrostis capillaris cv. 'Niwa', Poa pratensis cv. 'Alicja' were used in the experiment. The seeds from the 2004 harvest were purchased in the Małopolska Plant Breeding. The experiment conducted in a growth chamber and the seeds germinated in darkness at the temperature of 24°C. One hundred seeds germinated on one dish in 5 repetitions. The experiment made use of the control which consisted of the dishes with filter paper soaked with distilled water, and 3 levels of salinity, i.e. 100, 200 and 300 mM NaCl. Every day from the beginning of germination, the number of germinated seeds was determined, considering the seeds with a visible sprout as such. A part of the experiment concerning the germination of seeds Lollium perenne and Festuca rubra was finished when the percentage of the germinating seeds in the control (0 mM NaCl) exceeded 95, i.e. 7 and 8 days after closing the experiment, respectively. Agrostis capillaris and Poa pratensis germinated much more slowly so the experiment with the former was closed after 14 days, while with the other after 24 days. Then, the index of germinating speed was calculated on the basis of the number of germinated seeds (Maguire 1962) , while the mean number of the germinal roots on 1 seedling, the length of the longest root and the length of the coleoptile were determined on the basis of 20 randomly selected seedlings from each dish.
The second experiment was carried out in analogous conditions and in the same manner as the first experiment. It determined tolerance of the seeds of 2 cultivars of Lolium perenne from the Polish breeding -'Nira' and 'Stadion', a Dutch one 'Darius', and a Swedish one 'Ronija' to NaCl salinity. The seeds of the studied cultivars of Lolium perenne in the control showed a similar germinating speed so the experiment was closed on the 7 th day after seed sowing. Additionally, the experiment calculated the mean value of the index of tolerance (It) of the seeds to salinity on the basis of the percentage reduction of the analyzed values of the seedlings in the conditions of the applied levels in relation to the control.
The experiments in a vegetation hall were conducted in the period between April and October of 2005 and 2006. The seeds of two Polish cultivars of Lolium perenne ('Nira' and 'Stadion'), one Dutch cultivar 'Darius', and a Swedish one of 'Ronija' were sown in the quantity of 30 seeds (3 seeds in 10 points) into pots of 2 dm 3 filled with a mixture of universal earth and river sand in the volume proportion of 3 : 1. Each of the four cultivars was found in 15 pots. After emergencies, unnecessary seedlings were removed from the pots, leaving 10 plants in each for further vegetation; the plants were fed with ½ concentration of Hoagland's medium. The second dose of this medium was provided in the same quantity a week later. At the same time, 3 experimental series were made within each cultivar and they differed with the level of NaCl salinity of the soil, i.e. 1) control -0.0, 2) 50 mM dm -3 , 3) 100 mM dm -3 . Chloride was provided 8 times with 3-day-long intervals depending on the degree of soil salinity at the dose of 12.5 and 25 mM, respectively, for one pot in the form of a water solution. The last dose of NaCl in 2005 and 2006 was provided on the 6 th and 9 th days of June, respectively, and the first grass harvest was performed with 30-days' intervals. Throughout their growth, the plants were watered with distilled water up to 70% of the water capacity of the soil.
The paper presents the yields of the dry weight of the leaves of the examined cultivars of Lolium perenne from the first, second and third crops, the percentage content of sodium and chloride in the dry weight of the leaves and the content of proline aminoacid in the fresh weight of the leaves from the first and second crops. Because in both years the studies found out a similar reaction of the examined cultivars to the applied levels of salinity, the data presented in the tables are the mean values from the years 2005 and 2006. The content of proline was established using the method presented in the work by Bates et al. (1973) , sodium was marked with the method of atomic absorption on ASA apparatus, and chloride was determined using the opacity method using AgNO 3 on a spectrocolorimeter. The results were statistically verified using analysis of variance, the significant differences were evaluated using the Tukey test at p = 0.05.
RESULTS AND DISCUSSION
The results demonstrated that all four grass species germinated the fastest in the control conditions, with the seeds of Lolium perenne germinating at the mean speed of 32.6 items × day -1 , and Poa pratensis germinating at only 8.9 items × day -1 . With the salinity of 100 mM NaCl, the germinating speed of Lolium perenne seeds decreased in relation to the control by 22.1, while that of Festuca rubra and Agrostis capillaries seeds dropped by 42.7 and 43.1% respectively, and that of Poa pratensis as much as by 68.5%. In the salinity conditions at the level of 200 mM, the seeds of Lolium perenne, Festuca rubra and Agrostis capillaris decreased germinating by 60.7, 87.9 and 91.3% respectively. On the other hand, no germination of Poa pratensis was observed. The highest applied salinity inhibited seed germination in all the studied grass species, except Lolium perenne (2.6 items × day -1 ). Increased salinity of the environment delayed the beginning time of germination of the examined grass species and extended its period, which is also confirmed in the studies on Lolium perenne by Horst and Dunning (1989) and on other grass species by Xiaofang et al. (2000) and Yongqin et al. (2003) .
Salinity also significantly reduced the number of germinal roots formed on the grass seedlings (Table 2 ). The most roots at germination were formed by the seeds in the control conditions. The salinity of the environment at the level of 100 mM NaCl caused a decrease of the number of roots in Lolium perenne, Agrostis capillaris and Poa pratensis respectively by 14.8, 29.0, and 52.8%. It is interesting that Festuca rubra which had the fewest roots in the control practically did not react to the applied salinity level as far as this feature is concerned. Salinity twice as high as the discussed level caused further decrease of the number of the formed roots. Poa pratensis seeds did not form any roots, while in Lolium perenne this drop in relation to the control reached 33.6%, in Festuca rubra -67.3%, and in Agrostis capillaris as much as 84.1%. In the conditions of the highest level of applied salinity only the seeds of Lolium perenne produced scarce germinal roots.
Hence, the most roots -independently of the level of salinity -were produced by Lolium perenne (1.09 items × seedling -1 ), while on the average half as few were produced by the seedlings of the other examined grass species (0.57 items × seedling -1 ) ( Table 2 ). The salinity of the environment inhibited the elongation growth of the roots to a much greater degree than their initiation (Table 2 ). In the control, the longest roots were observed in Festuca rubra, slightly shorter in Lolium perenne, and the shortest in Poa pratensis. Already the salinity at the level of 100 mM rapidly reduced the length of the longest root, and the reaction of the studied grass species in relation to this feature was a little different from their number. The root length was reduced in the smallest degree in Festuca rubra (27.9%), in a slightly bigger in Lolium perenne (29.6%), and in the highest degree -in Poa pratensis (88.5%). Increased salinity up to 200 mM caused further dramatic drop of the root growth, reaching more than 80% as compared to the control in Lolium perenne and Festuca rubra, and more than 96% in Agrostis capillaris. With the highest salinity, only Lolium perenne seedlings produced the roots with the mean length of 0.3 mm. Horst and Dunning (1989) in the studies on Lolium perenne, and Ashraf et al. (1986) in the studies on 7 different grass species found out clear inhibition of the growth of germinal roots under the effect of increasing concentration of NaCl in the environment. On the other hand, in the studies by Ashraf et al. (1986) , the seedlings of Lolium perenne in the control conditions had longer roots than Festuca rubra roots, but the reduction of their growth under the effect of salinity of 150 and 250 M × m -3 NaCl was also higher than in Festuca rubra. As follows from the studies, salinity inhibits the elongation growth of grass coleoptile the most although in the control conditions those organs grew faster than the roots (Table 2) . Seemann and Critchley (1985) in their studies on the effect of salinity on the growth of Phaseolus vulgaris found out greater inhibition of the growth of the aboveground parts as compared to the roots. With the salinity of 100 mM NaCl, the length of coleoptile in Lolium perenne already decreased by 38.1%, in Festuca rubra by 58.3%, and in Agrostis capillaris as much as by 72.8%. With the salinity twice as high, coleoptile with the mean length of 2.6 mm were formed only by Lolium perenne seedlings. In the studies on Lolium perenne, Horst and Dunning (1989) also found out strong inhibition of the leaf growth under the effect of increasing salt concentration in the environment.
The inhibiting effect of NaCl on seed germination and the seedling growth may result from the decrease of the chemical potential of water around the seeds and the consequent problems regarding its intake by the seeds as well as from the excess of Na + and Cl -ions in the environment. The studies by Myers ad Couper (1989) conducted on the seeds of Lolium perenne and Puccinellia ciliate with the use of isoosmotic solutions of different salts as well as PEG and mannitol point mainly to the osmotic effect. The studies showed clear differentiation in tolerance to salinity of 4 examined grass species; Lolium perenne proved to be most resistant, and the following ones were Festuca rubra, Agrostis capillaris and Poa pratensis.
It is hard to compare the obtained results with the results of studies by other authors as they compare the studied species with others that are not considered in the present paper. However, the data from literature confirm the fact that within the group of lawn grasses Lolium perenne tolerates salinity relatively well (Ashraf et al. 1986 , Wysocki 1994 , Pawluśkiewicz 2000 , Xiaofang et al. 2000 , Hujun 2001 , Yongqin et al. 2003 , Stawicka et al. 2006 .
Comparative studies of tolerance to salinity of two Polish and two foreign cultivars of Lolium perenne point out that there also occur cultivar differences within this species (Table 3 ). The seeds 'Stadion' and 'Ronija' germinated in the control conditions at the speed of 38.4 items × day -1 , while 'Nira' and 'Darius' germinated at the speed of 35.6 and 34.0 items × day -1 , respectively. In the salinity conditions, the germination speed rapidly decreased, but independently of the quantity of NaCl in the solution the seeds of 'Stadion' and 'Ronija' germinated faster than the seeds of 'Nira' and particularly those of 'Darius'. Differentiation in tolerating salinity was demonstrated in the seedling growth even more clearly than in the case of germination speed (Table 4) . Seedlings of 'Ronija' showed the longest roots with all salinity levels, with the mean root length of 29.5 mm, the roots of 'Stadion' (26.9 mm) and 'Nira' (23.9 mm) were significantly shorter, and the shortest were the roots of 'Darius' (14.8 mm). 'Ronija' also produced the seedlings with the longest coleoptile during the germination, coleoptile of 'Nira' were slightly shorter, those of 'Stadion' were significantly shorter, and the shortest were those of 'Darius'.
The smallest differences between the compared cultivars of Lolium perenne concerned the number of produced germinal roots. 'Darius' produced a significantly smaller number of germinal roots as compared to the other cultivars (0.90 items × seedling -1 ), whereas no differences were observed in the value of the discussed feature between the other cultivars ( Table 4 ). The index of tolerance to salinity calculated on the basis of the analyzed features of Lolium perenne seedlings points out that the highest tolerance to all the applied salinity levels in the period of germination was shown by the seeds of 'Ronija', slightly lower by 'Stadion', lower by 'Nira' and the lowest by 'Darius'. The obtained results are confirmed in the studies by foreign authors conducted on Lolium perenne cultivars used in their countries (Yongqin et al. 2003) . In Poland salinity tolerance of Lolium perenne cv. 'Nigra' and 'Nira' in the period of seed germination was compared by Pawluskiewicz (2000) , who also confirmed a lower tolerance of 'Nira' as compared to 'Nigra'.
Salinity also significantly lowered the growth rate of the examined Lolium perenne cultivars in the first year of growth (Table 6 ). The mean yield of dry weight obtained from three successive crops of grass growing with 50 mM salinity was by 19.3%, and with 100 mM salinity as much as by 49.6% lower than the control.
Inhibition of Lolium perenne growth in the salinity conditions was also observed by Yongqin et al. (2003) , and for other species of cultivated plants -by Bilski (1988) , Brzóstowicz and Musiał (1999) , Hussain et al. (2002) , Borowski (2003) , Cramer (2003) , . The reaction of the examined cultivars of this grass species varied. The highest mean dry weight yields of the leaves were given in successive crops by 'Ronija', significantly lower yields -by 'Darius' and 'Stadion' and the lowest -by 'Nira' (Table 6 ). Differentiated reactions of Lolium perenne cultivars to salinity during their growth was also found out by Yongqin et al. (2003) .
Growth inhibition of the examined lawn grass species must have resulted from difficulties in absorbing water by plants, which is testified by a decreased content of H 2 O in the fresh weight of leaves (unpublished data), and at the same time by increased uptake of Na + and Cl -ions with the aim of osmotic adjustment. The obtained results indicate that the mean percentage content of sodium in the dry weight of Lolium perenne leaves grown at the salinity of 50 mM was almost twice, and with the salinity of 100 mM 2.7 times as high as in the control (Table 7) . Plants accumulated chloride ions even in a greater degree, which is shown by the results contained in Table 8 . The mean content of Cl -ions with no salinity was low (0.59%) and close to the content of Na + ions; with the salinity of 50 mM their concentration in leaf tissues increased 4.8 times (2.83%), on average, whereas with the salinity of 100 mM -5.8 times (3.42%). Therefore, it seems that in the conditions of NaCl salinity a high concentration of Cl -ions in tissues exerts a specially harmful influence on plants, with their mean concentration in Lolium perenne leaves -as shown by the studies -nearly 2.5 times higher than in Na + ions. In glycophytes these ions are accumulated not only in vacuola but in cytoplasm as well, where, in the case of leaves, they inhibit the activity of Calvin's cycle enzymes, and particularly rubisco enzyme (Stiborova et al. 1987) . Then, on the one hand, Cl -ions taken in excess osmotically adjusted Lolium perenne organs to salinity conditions, but on the other hand, probably due to the inhibition of the process of photosynthesis, they decreased biomass accumulation in the leaves. High accumulation of Na + and Cl -ions in the tissues of cultivated plants in the conditions of NaCl salinity was also observed by other authors (Binzel et al. 1987; Bilski 1988; Khan et al. 1995 Abdel-Kadar and Saleh 2002; Pervaiz et al. 2002; Gibbeard et al. 2002; Hussain et al. 2002 Hussain et al. , 2003 Borowski 2003 , Mansour et al. 2005 .
The results included in Tables 7 and 8 both indicate that the studied cultivars of Lolium perenne significantly differed in respect of the mean percentage content of Na + and Cl -ions in the leaves. 'Ronija' contained the smallest number of both ions in the leaves, 'Stadion' and 'Nira' accumulated significantly more of this kind of sodium ions, and all the other cultivars cumulated chloride ions. 'Nira' showed the greatest tendency to accumulate sodium and chloride in the leaves. On this basis it can be stated that the highest resistance of 'Ronija' to salinity, reflected in the highest yields of the leaf dry weight in successive crops, results from limited accumulation of sodium and chloride ions in those conditions. Contrary to that, the Polish cv. 'Nira', which showed the highest content of Na + and Cl -in the leaves, gave the lowest yield of the leaf dry weight. A similar relationship within a few species of grasses was observed by Asraf et al. (1990) , and within a few cultivars of soybean -by Borowski (2003) .
Lolium perenne plants -as is shown by the obtained results -are able to accumulate big quantities of sodium and chloride ions in tissues. In successive grass crops, it was not only the leaf dry weight yield that increased but the percentage content of sodium, and particularly chloride in those organs, as well (Tables 6, 7, 8) . This may indicate that Lolium perenne is a species resistant to salinity with sodium chloride, which was also confirmed by Yongqin et al. (2003) .
High tolerance of a given species to salinity conditions in the soil is also confirmed by the results of proline content in the leaves. The mean level of the aminoacid in the grass leaves with salinity of 50 mM increased nearly 4 times in relation to the control, and with salinity of 100 mM as much as 13 times, which may indicate a strong stress effect of salinity conditions on plants. On the other hand, however, although accumulation of Cl -ions in the second crop increased in the leaves in relation to the first crop, the content of proline in those parts decreased as compared to the first crop by over 50% -and this, in turn, points to big adaptive capabilities of this species towards the stress of salinity (Table 9) . Increased accumulation of proline in salinity conditions is also one of the signs of adjustment processes in plants, and similar changes were observed by Liang Huimin et al. (2001) , and in other species of plants by Binzel et al. (1987) , Roy et al. (1993 ), Mile et al. (2002 and Mansour et al. (2005) . The obtained results also indicated that independently of the level of salinity and the date of the harvest, the lowest content of proline in the leaves was found in 'Ronija', significantly higher by 'Darius' and 'Stadion' and the highest by 'Nira'. The observed level of accumulation of the free aminoacid in the leaves of the studied cultivars of Lolium perenne corresponds well to the height of the leaf dry weight and the content of sodium and chloride in the leaves, which indicates that proline accumulation is a good indicator of the stress level in the plant. Bates et al. (1973) also think that the level of this aminoacid can be used as a biochemical indicator of a plant's tolerance to salinity or water deficit.
CONCLUSIONS
-The seeds of the studied lawn grasses tolerate salinity in the following sequence: Lolium perenne > Festuca rubra > Agrostis capillaris > Poa pratensis.
-In the group of the studied Lolium perenne cultivars, 'Ronija' showed the greatest tolerance to NaCl salinity, 'Stadion' showed tolerance at a medium level, while 'Darius' -the least during the seeds germination and 'Nira' during the first year of growth. -The degree of tolerance of the studied cultivars to NaCl salinity resulted from differentiated accumulation of sodium and chloride ions as well as free proline in the tissues. Tolerant cultivars contained less of the enumerated osmotically active compounds in the tissues. -Changes in the content of Na + and Cl -ions and proline in the leaves during the plant growth in salinity conditions indicate that proline plays a special role in osmotic adjustment in the first weeks of growth, while later its role decreases, mainly for the benefit of chloride ions. . Nasiona traw kiełkowały w płytkach Petriego, w ciemności przy temperaturze 24°C. W badaniach obok kontroli zastosowano 3 poziomy zasolenia: 100, 200 i 300 mM NaCl. Uzyskane wyniki wykazały, że rosnący poziom zasolenia środowiska istotnie obniżał szybkość kiełkowania, liczbę wytworzonych korzeni, długość najdłuższego korzenia i długość koleoptyla siewek wszystkich badanych gatunków traw. Najlepiej tolerowały zasolenie nasiona Lolium perenne, a w następnej kolejności nasiona Festuca rubra, Agrostis capillaris i Poa pratensis. Natomiast tolerancja na zasolenie nasion badanych odmian Lolium perenne zmniejszała się według następującej kolejności 'Ronija' > 'Stadion', > 'Nira' > 'Darius'. W doświadczeniach prowadzonych w hali wegetacyjnej określono tolerancję na zasolenie wymienionych 4 odmian Lolium perenne w pierwszym roku wzrostu. Rośliny rosły w wazonach o objętości 2 dm 3 wypełnionych mieszaniną ziemi uniwersalnej i piasku rzecznego (3:1 / v:v) przy wilgotności podłoża 70% i 3 poziomach zasolenia: 0, 50 i 100 mM NaCl. Uzyskane wyniki wykazały, że wzrost zasolenia powodował spadek plonu suchej masy liści w kolejnych zbiorach trawy, a wzrost w nich zawartości sodu, chloru i wolnej proliny. Największą tolerancję na zasolenie NaCl w grupie badanych odmian wykazała 'Ronija', średnią 'Darius' i 'Stadion' a niską 'Nira'. Wynikało to ze stopnia akumulacji jonów Na + , Cl -i proliny. Odmiany o wyższej tolerancji akumulowały mniej substancji osmotycznie czynnych w liściach.
